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Editor Speech of IC - BTI 2020
International Conference is the 9th international interdisciplinary peer reviewed conference which
publishes works of the scientists as well as practitioners in the area where UBT is active in Education,
Research and Development. The UBT aims to implement an integrated strategy to establish itself as an
internationally competitive, research-intensive institution, committed to the transfer of knowledge and the
provision of a world-class education to the most talented students from all backgrounds. It is delivering
different courses in science, management and technology. This year we celebrate the 19th Years
Anniversary. The main perspective of the conference is to connect scientists and practitioners from
different disciplines in the same place and make them be aware of the recent advancements in different
research fields, and provide them with a unique forum to share their experiences. It is also the place to
support the new academic staff for doing research and publish their work in international standard level.
This conference consists of sub conferences in different fields: - Management, Business and Economics Humanities and Social Sciences (Law, Political Sciences, Media and Communications) - Computer
Science and Information Systems - Mechatronics, Robotics, Energy and Systems Engineering Architecture, Integrated Design, Spatial Planning, Civil Engineering and Infrastructure - Life Sciences and
Technologies (Medicine, Nursing, Pharmaceutical Sciences, Physcology, Dentistry, and Food Science),Art Disciplines (Integrated Design, Music, Fashion, and Art).
This conference is the major scientific event of the UBT. It is organizing annually and always in
cooperation with the partner universities from the region and Europe. In this case as partner universities
are: University of Tirana – Faculty of Economics, University of Korca. As professional partners in this
conference are: Kosova Association for Control, Automation and Systems Engineering (KA – CASE),
Kosova Association for Modeling and Simulation (KA – SIM), Quality Kosova, Kosova Association for
Management. This conference is sponsored by EUROSIM - The European Association of Simulation. We
have to thank all Authors, partners, sponsors and also the conference organizing team making this event a
real international scientific event. This year we have more application, participants and publication than
last year.
Congratulations!
Edmond Hajrizi,
Rector of UBT and Chair of IC - BTI 2020
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THE PRODUCTION OF BIODIESEL USING WASTE COOKING
OIL IN KOSOVO
Laura Nushi , Sami Makolli , Agron Millaku
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Abstract. The need for energy, fossil fuels and the emissions generated from these fuels are increasing
daily. In recent years, biodiesel has attracted attention as a renewable, biodegradable, and non-toxic fuel.
Its production from waste cooking oil (WCO) provides an alternative energy means of producing liquid
fuels from biomass for transport uses. Biodiesel production by recycling WCO and methanol in the
presence of kaliumhydroxide (KOH), offers several benefits. In order to know ahow the Kosovo market is
prepared for biodiesel production and its potential, we researched the market by interviewing the workers
from the gastronomy sector so we could calculate how much oil is being yearly wasted, and the amount of
energy too. In addition, this work highlights the purification and analysis of the produced biodiesel in a
chemical laboratory, the operating parameters, the air pollution related to it, several economic and energy
studies
based
on
statistics.
Keywords:
Waste
cooking
oil,
transesterification,
biodiesel.

Introduction
Energy in its general term, whether directly or indirectly, is essential for terrestrial life (including biotic
and abiotic organisms), viewed from a biological point of view. In physics, energy is the "quantity" that
must be transferred to an object in order to perform work or to heat that object. For chemists, energy
represents the capacity of a body / matter to perform work, where this is achieved by maneuvering with
atomic bonds within matter. The reason why we have mentioned above some definitions of the word
"energy" aims to facilitate the creation of a concept of what is energy in the natural sciences versus the
terms we use in our daily lives such as electricity, thermal energy, etc.The last two forms of energy
mentioned above in Kosovo are unfortunately still not stable and as a sector is not part of what we call
"sustainable development".
One of the main reasons has to do with the state of the environment, where I now believe that we are all
aware that not only the plants in Obiliq negatively affect the environment, but also the load that Kosovo
has suffered, especially during the last two decades. When we talk about this kind of “load”, this should
also mean urbanization, where consequently the demand for food, transportation, etc. has increased.
The main purpose of this paper is to show the production potential of biodiesel that Kosovo has from the
use of waste oils, the ways of its production, as well as the impact on the environment that this change
would bring.

Biodiesel
2.1

Definiotion of biodiesel

Biodiesel is an alternative liquid fuel similar to conventional 'fossil' diesel. It can be produced from direct
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vegetable oil, animal oil / fats, bark and cooking waste oil. Although oil directly from the agricultural
industry represents the largest potential source to produce biodiesel, this oil is not taken for production,
simply because crude oil is much more expensive and the cost of converting it to biodiesel is very high in
the market compared to with fossil diesel (oil).

Table 1. Characteristics of biodiesel
Name

Biodiesel

Form

Liquid

Colour

Yellow

Density at 15° C, kg/ m³

884,0

API Density

28,56

Flash point, ° C

130

Cloud point, ° C

340 - 370

Viscosity mm²/s [2]në 40° C

5,2

Acidity number, mg KOH/g

0,015

Copper residue, g/ m³

6

Fatty Acids, %

5

Carbon resiude (In 10%), %

0,4

Cetane Number

51

2.2

History of biodiesel

In 1890 Rudolf Diesel invented the engine which worked with diesel. However, because cheap diesel fuels
were readily available, few people were interested in other alternatives such as the use of other oils / fuels.
In 1900 at a show in Paris the first engine appeared which worked using peanut oil, and it was during the
following decades that interest in using other oils as fuel increased.It was a Belgian Georges Chavanne,
professor of chemistry, who in 1937 first proposed the use of transesterification as a process to convert
vegetable oils into alkyl esters with fatty acids, and use them as a substitute for diesel fuel. This product is
now known as biodiesel. A year later, a bus covered 20000km from Brussels to Leuven, using biodiesel as
fuel first.In May 1940, the university was closed due to the events of World War II, and a year later
Chavanne passed away. The first biodiesel production plant started operating in 1985 in Austria.
2.3

The process of making biodiesel

Biodiesel production methods can be divided into "physical" and "chemical" methods based on biodiesel
processing.
Physical methods can be divided into:
● Direct mixing method;
● Microemulsion method;
Chemical methods can be divided into:
● Pyrolysis method;
● Transesterification method;
2.3.1

Transesterification

Biodiesel is produced through a chemical process called transesterification. During this chemical process
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a triglyceride (fat / oil) reacts with an alcohol (mainly methanol) and catalyst (usually a strong alkaline like
sodium hydroxide) to form esters and glycerin. Triglyceride is a "big" molecule, made up of the glycerin
molecule which is linked by three chains made up of fatty acids, which means that all the oils in nature in
their chemical structure are made up of triglycerides. As the temperature increases, we will be able to break
down triglyceride from its fatty chains, replacing the latter with methanol. As a result we get Fatty Acid
Methyl - Ester (if we use ethanol, then we will have Ethyl - Ester), which we know as biodiesel. Because
glycerin molecules are denser, they will float down, while at the top we will have the biodiesel produced.
In the laboratory we produced biodiesel by using 99.99% concentrated methanol and KOH as a catalizator.

Picture 1. The chemical reaction of making biodiesel

2.4

The advantages and disadvantages of biodiesel

2.4.1

The advantages

• Renovable,
• Can replace diesel and mix with it;
• Has a high boiling point;
• Can be produced from most animal and vegetable oils;
• Reduces greenhouse gases by up to 86%;
• Reduces pollutant particles by 47%, reduces smog thus affecting air purity,
• Reduces hydrocarbon emissions by 67%;
• It is non-toxic, has low sulfur content, diesel smoke on the contrary can cause various diseases or even
death;
• Maintains the car engine, and is easier to maintain;
2.4.1

The disadvantages

• Major change in biodiesel quality;
• Not suitable for use at low temperatures;
• Biodiesel can damage the rubber bands of engines and their filters as well;
• It is more expensive than diesel;
• May cause the engine to stall and reduce its performance;
• Lack of food;
• Not all regions are suitable for oil-producing crops;
• Fuel distribution;
• Slight increase in nitrous oxide emissions;

Kosovo – Study Case
7

To calculate an average as realistic as possible, it is more than aware that the more samples we possess,
the more accurate our result will be. Due to the fact that not all businesses in the gastronomy sector were
equipped with fryers for frying potatoes (food), we did not take into account their data in the research. The
questions listed above were addressed to the staff of the gastronomy sector in Kosovo, (i.e. only to those
restaurants which were supplied with oil in larger quantities), for frying food. Their average responses are
as follows:
1) How many liters of oil per week do you use on average?
25 liters of oil per week;
2) How much oil is left?
20 liters of oil left per week;
3) Do you use the remaining oil for any other purpose?
68% said no; 32% said yes;
4) Would you offer the remaining oil for a certain amount to a company that would use this
remaining amount?
28% said no, 72% said yes;
5) How much do you think the price offered should be?
More than 15cent / l;

Conclusions
The active number of restaurants registered in Kosovo is 6052. Of the total number we interviewed, 70%
of restaurants used oil to a greater extent for frying food. If we refer to this research we find that:
6052 active restaurants - 30% = 4240 restaurants use frying oil;
4240 restaurants * 20 liters of oil per week * 52 weeks per year =
= 4,409,600 liters per year;
If from a liter of used oil, at least 85% can be converted in biodiesel then:
4,409,600 liters of oil * 85% = 3,748,160 liters of biodiesel per year;
Converting this amount into energy is:

3.748.160 * 37.27 MJ = 139.693.923 MJ = 140000GJ = 140TJ;
140TJ * 277.778MWh = 38889MWh;
Also this amount of energy would be paid for € 71.3 MWh, according to the Feed In tariff (incentive tariff
for the production of electricity from biomass), then the amount lost in this case is:

38889MWh * 71,3 €MWh = 2.772.785 €/year;
The remaining cooking oil is cheap, available in abundance and will always be found in stock. Its more
controlled use or treatment for biodiesel production would bring numerous benefits, both economically
and environmentally.
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Energy Efficiency for a farm company: NZEFC – Nearly Zero
Energy Farm Company. Case of Study
Kliton Bylykbashi 1 Giuseppe Bonifazi 2,1, Riccardo Gasbarrone 2,2, Silvia Serranti2,3
1
University Education for Business and Technology - UBT
2
Department of Chemical Engineering, Materials & Environment. Sapienza University of Rome, Via
Eudossiana 18, 00184, Rome, Italy Research Center for Biophotonics, Sapienza University of Rome.
Corso della Repubblica 79, 04100, Latina, Italy.

Abstract. In this report, the energy consumption of 25 agricultural companies, which produce milk for
the Soresina consortium, was evaluated.The purpose was to determine a Standard Energy Diagnosis
Procedure (SEDP), for the agricultural sector. In the case of study below, the farm company has decided
to adhere to a process of technological renewal, able to reduce to zero, the energy consumption, related
to electricity and agricultural naphtha. Three are the intervention that the company has decided to adopt:
Integration the photovoltaic system with a Storage System (battery); castrating a new biogas plant, with
75 kW electrical power; replacing the unifeed wagon with a robot: Trioliet
Triomatic T15, coupled with the kitchen Triomatic T30.
Keywords: Energy Efficiency, Standard Energy Diagnosis Procedure, Zero Energy Consumption,
Renewable Energy.

Introduction
The European Union (EU) is facing a serious challenge to reduce dependence on oil and energy
imports, to limit climate change and overcome the economic crisis. The Energy Efficiency is a valuable
tool for dealing with these hostilities.
The States of the EU met and set up action plans to reduce energy consumption thanks to some
directives (including the Directive 27/2012). Only some companies and buildings are obliged to carry
out an energy diagnosis or energy audit. - big business enterprises;
- energy-consuming companies;
- companies that have not adopted a voluntary management system (eg:
EMAS, ISO 50001, EN ISO 14001) and have the first tow characteristic.
Food, in Europe, represents the most important sector of the manufacturing industry with a presence
of small and medium-sized enterprises, of over 90% distributed mainly in the South of Europe.
Only 1% of companies in the sector, can be classified as "big business". The agricultural-food
system produces less than 5 billion tons a year of food products, of which about 2.4 billion tons of fruit
and vegetables.

Corporate data
2.1 Company Descriptio
The company "SOLDI IGINO AND FRANCESCO S.S. SOCIETA 'AGRICOLA "is located in
Pieve d'Olmi, in: Via Marconi, 5 - 26040 - municipality of Cremona. The company produces
pasteurized bovine milk, for the “Latteria Soresina SPA”, and all the supply of agricultural products for
the feeding of the bovine units, comes from the processing of 300 ha of agricultural land available to
the company. In the energy assessment, the consumption of agricultural naphtha was also included in
the machines, which work fields with different processes according to seasonality. The farm of Igino
and Francesco Soldi, from Pieve d'Olmi, Cremona, is made up of 2 stables: one has been renovated in
2014 for which it has fixed and grated bedding; the second has a fixed litter with external concrete
enclosures. There are 250 beds for the dairy cattle units. Five mechanical guides, useful for cleaning,
cross the stalls. Milking, the main activity of the building, takes place twice a day for about 3 - 4 hours;
the milk produced is stored in a cold store and then sent to Soresina, and this process is not managed by
the farm company, but by the outsourcing firms. The processing of the fields has seasonality, and the
products are all stored in silos or trenches to feed the bovine units.
2.2. Pv Plants
In the building, there is a PV plant of 69.23 kWp installed in December 2012 by Germal Ltd.
The photovoltaic system consists of n° 2 photovoltaic generators composed of n° 322 photovoltaic
modules and of n° 5 inverters with architectural classification on building.
The total nominal power is 69.23 kWp for a production of 71.900 kWh per year (which are not
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verified, data of the manufacturer), distributed over an area of 483 m².

Energy Diagnosis
3.1 Results of the energy diagnosis
Based on the template provided by Decree Law 102 of 2014, energy consumption has been
subdivided according to the process, auxiliary and general services.
Table 1. Consumption of main activities/process (data: 1 year: 2014 – 2015)
# Electricity Consumption kW kWh TEP 1 Milking machine 7.5 13,100 2.5 1 Milking pump 1.5 876
0.2 Consumption fossil fuel 2
1 Taren 185 hp 136 66,654 8.0 1 Case MXU 135 hp 99.3 48,640 5.8 1 Manitu 75 hp 55.1 27,022 3.2 1
New Hollan 100 hp 73.5 18,787 2.3 1 Fiat 90 – 130 hp 80.9 20,665 2.5 1 Agrifus 60 hp 44.1 10,809 1.3
2 Ferguson 60 hp 88.2 21,618 2.6 1 Unifeed Carro Semovente 117.6 90,176 10,8 TOT 318,387 39.1
Table 2. Consumption of auxiliaries service (data: 1 year: 2014 – 2015)
# Electricity Consumption kW kWh TEP 1 Milk storage fridge 5 21,900 4.1 5 Mechanical guides for
cleaning the stables 20 12,547 2.3 18 Fans 36 42,120 7.8 TOT 76,567 14.3
Table 3. Consumption of general service (data: 1 year: 2014 – 2015)
# Electricity Consumption kW kWh TEP 2 Electric heater 1.5 – 2.2 12,864 2.3 1 Small refrigerator 0.4
920 0.2 1 Freezer 0.3 788 0.1 1 Boiler 14 12,264 2.3 42 Light 0.1 – 0.7 1,281 0.2 TOT 28,067 5.1
The total results in tons of oil equivalent (TOE) are:
- Electrical requirements: 22.8 TOE
- Agricultural naphtha requirements: 36,5 TOE
Analyzing the electricity and fuel consumption of the year (from December 2014 to December
2015), the data were deviating from the engineering analysis by a value of less than 5%. This has
reported, to validate the diagnostic procedure, as correct.
The evaluations of the energy bills of the last year considered, propose the following unit costs:
• € 0.65/l of agricultural naphtha;
• € 0.21/kWh.

Towards the solution of: Nearly Zero Energy Farm Company
Once armed with the results of the energetic diagnosis, it was decided to proceed with interventions,
than have to reduce the energy consumed (stable - offices) of the company, closer to zero. The tractors
that work the fields have not been taken into consideration, but only, those used in the stable.
There were three recommended intervals, summarized in the following table: Table 4.
Evaluation of energy efficiency
INTERVENTION
DESCRIPTION
(Years)
AREA OF
ENERGY SAVING
TYPE OF
INTERVENTION
PAYBACK TIME
Plant All Integration of the < 17,7 % 1.9

3
photovoltaic
system with a
Storage System
(battery)

Plant All Integration of a biogas plant
> 100 % 5.7

11

wagon with a robot / 30 %
modifications of the of fuel/tot
Plant Process/main
stable and food
activities
distribution for the 100% of stable
Replacing the unifeed animals

energy
6

4.1 Intervention of energetic efficiency n.1. Connection package batteries
The first proposed intervention is the integration of a package batteries Rolls Serie 5000
Bench Batteries 48 Volts 119.52 kWh C100. The cost of the element is of around 12.000 €
+ IVA.
The battery will be dimensioned to work to 60% some his/her own abilities, for which
it will have an useful life of around 2.800 cycles for 10 years. This intervention ago him
that the absorbed energy to the net a year is smaller then 20.000 kWh, reducing so the tied
up costs to the energy bought by the society. The principal data of the intervention of
energy efficiency, are explain in the table below.
Table 5. Results of the intervention
Energetic saving for one year 20,995 kWh
Monetary saving for one year 4,199 €
TOE saving for one year 4
CO2 saving for one year 11,148 kg
CAPEX 12,300 €
OPEX 0 €
Pay Back Time PBTsimple 3 years
NPV for ten year 18,605 €
IRR 17.78 %
4.2 Intervention of energetic efficiency n.2. Plant Biogas
The agricultural firm counts a breeding of 435 bovine heads, and around 300 hectares of
cultivable fields of ownership plus 100 ha of the cooperative with which it collaborates.
It is decided to cover the electric requirement of the society, with the plant biogas. The
electric energy produced in excess by the plant, will sell to the electric net, according to a
stimulating rate of 0,23 € / kWh as established by the MD (Ministerial Degree) of 6 July 2012.
Insofar the choice reverts, on an unity Heat Power Combined from 75 kW of electric power.
In the specific one, the motor "Filius R06" produced by the German firm 2G Energietechniks;
the plant has the followings characteristic:
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Table 6. Characteristics of the plant
Annual Biogas Production - ABP (m3) 251,109.5
Lower Calorific Power of the gas – LCP (MJ/m3) 23
Electrical Efficiency (%) 38
Factor of plant’s use (h) 8,100
Electrical Power (kW) 75.26
In the chart number 7 are brought the characteristics technical economic of the
intervention.
Table 7. Results of the intervention
Energetic saving for one year 591,300 kWh
Monetary saving for one 135,999 €
year + Profit by energy
selling
TOE saving for one year 113.6
CAPEX 800,000 €
OPEX 24,000 €
Pay Back Time PBTsimple 6 years
NPV for ten year 1,250,605 €
IRR 21.72 %
4.3 Intervention of energetic efficiency n.3. Substitution of the self moving wagon UNIFEED
with the robot Trioliet Triomatic T15
From the budget of the costs of the energy employed in the firm, which is composed of electric
energy and agricultural naphtha, it is deduced that the tallest percentage of the costs (60%) is tied up to
the use of the agricultural cars.
The machinery that has the greatest consumption of agricultural naphtha, around 30%, it is the self
moving wagon that mixes and it grinds the food necessary Unifeed to the bovine unities and it distributes
it along the passage of feeding inside the stall. The self-moving wagon is equipped by a motor diesel
John Deere with power of 160 hp.It is held opportune to replace the wagon Unifeed with a robot that
stirs on the platforms that circumscribe the stall.
The robot of feeding chosen is the TRIOLIET Triomatic T15, coupled with the kitchen Triomatic
T30.
The robot has 4 wheels 2 of which engines, that allow the traction withdrawing electric energy from
the line with creeping contacts. This type of feeding is advantageous because, it doesn't need the
installation of suspended rails but only of the aerial line crossed from current.
The absorbed average power during the operation is of 4 kW. The daily operation is esteemed in 6
hours, had been dividing in 2 turns for 3 hours every, accordingly the middle energy daily consumed is
24 kWh, and in one year 8.760 kWh. The robot needs a feeding in alternating current trifase to 400 V.
In the chart number 8 are brought the technical economic characteristics of the intervention.
Table 8. Results of the intervention
Energetic saving for one year 12,917 l
Monetary saving for one year 8,396 €
TOE saving for one year 10.9
CO2 saving for one year 34,230 kg
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CAPEX 220,000 €

5
OPEX 7,000 €
Pay Back Time PBTsimple 26 years
NPV for ten year N.C.
IRR N.C.
The cost of the investment is not economic for the company, but the actual Unifeed Machines, result
old and obsolete. The new one cost more then 120,000 € and need the present of a specialized worker,
who has a annual salary about 35 – 45,000 of euro. Thanks the incentive and the reductive cost of the
specialist, result better the investment of TRIOLIET Triomatic T15, then the new one Unifeed.

Result
The three suggested interventions have considerably reduced the energy consumption of the
agricultural company, conferring a high technological value. The 128.5 TOEs saved each year by these
interventions, are the consequence of a high environmental and economic benefit. After this energy
requalification intervention, this project was a pilot for the achievement of energy audits in the agrifood sector.
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Abstrakt:Water is one of the most important sources of life that cannot be replaced by other matter, so
without water no form of living on our planet can be thought of. Worldwide demand for potable water
rises by 4%, which challenges not only quantity but also quality. Depending on the origin, natural waters
have
different
characteristics.
In addition to meeting the needs in many vital processes, biological and physiological needs of the
organism, water is an essential substance for the development of industry. There are almost no industries
that for one reason or another do not use water. Water is also of great importance in the household, so
population growth and living standards require increasing human needs for water. On the other hand even
though the amount of water in the soil is the same, it is increasingly polluted by different pollutants.
The purpose of this paper and study was the research of drinking water in Lake Batllava in the
Municipality of Podujeva. During this work, the physico-chemical parameters, total organic carbon
(KOT) and heavy metals in the lake were determined. All samples were taken in medium depth ventilation
system for drinking water supply. A total of 6 samples were taken.
The research was conducted in the area of Podujeva, respectively in the village Orllan where Lake
Batllava is located.
The general methods for used water analysis are:
- Water sampling and conservation method;
- Titrimetric and colorimetric methods of analysis;
- Analytical methods of determining parameters;
- Spectrophotometric and photometric methods;
- Atomic absorption spectrophotometry method (SAA)
The research was conducted in two seasons, the winter season (2019/2020) and the summer season (2020).
The aim of this paper is to research physico-chemical parameters, heavy metals, and total organic carbon
in drinking water. Comparison with the permissible parameters according to the Administrative
Instruction UA- No.16 / 2012 on the quality of water for human consumption, as well as by the World
Health Organization (WHO) Guidelines (WBO, 1997).
So the results obtained from this research on this lake will serve as a recommendation to consumers that
this
water
meets
the
conditions.
Keywords:
water,
lake,
industry,
parameters,
factory,
research.

Presentation
Water is the main factor for the existence of life on our planet. Water is an essential substance necessary
for the existence of the living world on Earth. Water based on its electrical properties and molecular
composition is especially suitable for the digestion of many substances. In fact, most minerals are
soluble in water, as are a number of gases and organic matter. In addition to being very important for
meeting the needs in many life processes, biological and physiological needs of the organism, water is
an essential substance for the development of industry. There are almost no industries that for one
reason or another do not
use water. Water is also very important in households.
Water is considered the most important inorganic component of the human body. About 70% of body
weight is made up of water where this value gradually decreases with age. The increase of population
and standard of living has dictated the increase of human needs for water and on the other hand,
although the amount of water on earth is the same, it is increasingly polluted by various pollutants. Man
can easily water utilizes it from the ground at different depths and from surface springs (rivers and
lakes).
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It is estimated that humanity's demand for water on our planet at the moment, includes 10% of the
amount of water in the hydrological cycle. Water is not spread in all parts of our continent equally, in
some parts it is in abundance while in some there is a great lack of water. The amount of water in which
man can use it directly is limited and is not sufficient to meet the demands of humanity. Drinking water
supply means the supply of the population with healthy, safe and sufficient water, which is used for
beverages and other household needs in the food industry in public facilities - schools and preschools.
Batllava Reservoir Lake is located in the northwestern part of Kosovo - Podujeva municipality in the
village of Orllan, is about 48 (m) deep. The length of the lake is 6 (km), the width is 700 (m). The
altitude is 640 (m). Batllava accumulation lake has an area of 3.07 (km2) with an average flow of 1.06
(m3 / sec), the maximum volume level of the Lake is V = 38.00 million (m 3) water. The purpose of this
spring was planned to send drinking water to the city of Prishtina and Podujeva. The quality of
chemically raw water is very good. Below we are giving some notes on the accumulation of the Batllava
Lake basin. On both sides of the lake flow several rivers and they:
The rivers that flow from the right side are:
- Nosovc River and
- Turiqica River,
Courses on the left side of the lake flow:
- Kalatice River,
- Brahinas,
- Krusevac,
- Ballaban
and
- Sevarinas
The collecting area of water is 2.25 (km2).
-

The average rainfall is 660 (mm / m2).
The average water for use is 1.06 (m3),
The accumulation territory of Batllava is mainly forested,

At the bottom of the Lake is built a dam which serves as a plant for water extraction. Water from the
dam through pipes is sent to the water dump "Batllava" which is located in the village Shajkovc.
The processes carried out in this water landfill in Batllava are:
Ventilation, Prechlorination, Flocculation - Coagulation, Filtration, pH Adjustment and Chlorination.

Practical work and methods
This is water that has been discharged into rivers, lakes and artificial reservoirs and is mostly primarily
polluted. Depending on the environment, this water also has different concentrations of inorganic
substances dissolved in the suspension, living organisms, especially microorganisms, so it looks clean
or turbid. The water temperature is also variable (depending on the annual period), which is also
hygienically appropriate. As a result of the presence of these compounds may appear unpleasant taste,
odor and color of water.
For the collection and treatment of lake water samples was acted according to the standards for water
sampling of the Water Center which are defined by Administrative Instruction AI- No.16 / 2012 On the
quality of water for human consumption, approved by the Government of Kosovo in December 2012, and
the sampling procedure according to ISO 5667-5: 2006 in accordance with ISO 17025 and Guidelines
from the World Health Organization, WHO (WHO, 1997).
The experimental work performed consisted in determining the parameters of physico-chemical analysis,
KOT and heavy metals, in samples taken at the Batllava Accumulation Lake. The results of water
monitoring are dependent on the way of sampling. The method of sampling is as important as the analysis,
so maximum care should be taken not to contaminate the sample during sampling and transport to the
laboratory, ie:
The first step - taking 3 samples from 1L where the water is taken in clean bottles which before
filling are rinsed two or three times with the same water that will be analyzed.
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-

Second step - After sampling, the bottle is closed with a cap, which indicates the place of
sampling, date, time, water and air temperature.
Step Three - Sending samples to the laboratory for the determination of physico-chemical
analyzes and for the determination of heavy metals.

Water samples were taken at the average level of the artificial lake (aeration system) and that in time
periods: (October, November, December / 2019; January, February, March / 2020).
For each sample that was taken, the data are marked as: sample no. Date and time when it was taken.
- 1. Sample nr.1 – date 11. 10. 2019; time 10:40
- 2. Sample nr.2 – date 02. 11. 2019; time 10:30
- 3. Sample nr.3 – date 31. 12. 2019; time 10:00
- 4. Sample nr.4 – date 07. 01. 2020; time 10:30
- 5. Sample nr.5 – date 16. 02. 2020; time 10:50
- 6. Sample nr.6 – date 13. 03. 2020; time 12:00
Depending on the quality of natural water which is available and the required quality, different
technological processes for water treatment are applied.
The general methods for used water analysis are:
-

Water sampling and conservation method;
Titrimetric and colorimetric methods of analysis;
Analytical methods of determining parameters;
Spectrophotometric and photometric methods;
Atomic absorption spectrophotometry method (SAA);

Containers and sampling equipment should be cleaned each time with distilled water after use.
Place the samples in a digester, temperature (100 - 160) OC and last from (18 - 20) min, then cool to room
temperature, (30 - 40) OC, place in a normal container through the funnel and level with distilled water
( to the line).
After leveling the samples are ready for recording at the Atomic Absorber, we first adjust the procest in
the program (PC) for 6 elements: Cu, Hg, Ar, Ca, Pb and Zn.
Presentation of results in tabular form of analyzed water
Parametrat
Standardet
Njësia
Vlera
1
Kloruret
ISO
mg/l
5-250
18,43
9297:1989
Turbullira
ISO
NTU
1.0 NTU
0,00
7027:1999
pH
ISO10523:20
7,58
≥6.5
08
≤9.5
Përçueshmëria
ISO27888:19
2500
329
μS/cm1
85
NH4
ISO71505:19
mg/l
0,50
0,026
86
NO2
ISO
mg/l
0,50
0,0033
6777:1984
NO3
ISO78902:19
mg/l
50
1,6
88
KOT
EU 1484:
3,917
≥5
1997
Bakri
EPA 6020A
mg/l
2.0
0,0011
Merkuri
EPA 6020A
mg/l
0,001
0,0011
Arseni
EPA 6020A
mg/l
0,01
0,0052
Kalcium
EPA 6020A
mg/l
1.0
6,5303
Plumb
EPA 6020A
mg/l
0,01
0,00001

2
16,3

3
12,78

4
10,63

5
28,36

6
70,9

0,00

0,00

0,00

0,00

0,00

7,34

7,68

7,52

7,11

7,16

325

286

377

232

247

0,026

0,039

0,026

0,039

0,039

0,0033

0,0066

0,0033

0,0198

0,0066

3,3

4,6

1,6

2,1

1,2

4,007

5,023

4,502

4,3

3,032

0,0012
0,00009
0,001
0,00
0,00005

0,0005
0,0004
0,0008
3,1514
0,00002

0,0006
0,0002
0,0004
4,2377
0,000012

0,0013
0,0002
0,002
3,7412
0,0001

0,001
0,0002
0,0004
4,5569
0,000003
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Zinku

EPA 6020A

mg/l

3.0

0.0131

0,0277

0,0136

0,098

0,0029

DISCUSSION OF RESULTS
The discussion is done for the samples taken in Lake Batllava in the period October, November, December
2019 / January, February, March, / 2020, where all the results of the analysis of physico-chemical
parameters of KOT (total organic carbon) as well as metals are analyzed based on Administrative
Instruction No. 16/2012. Based on these data, a parameter monitoring table has been constructed that
expresses the average of the values for each sample for physico-chemical indicators, KOT and heavy
metals. Comparisons are made according to allowed norms and maximum acceptable values.
The results of the analysis are stored in (basic data) where they were worked in the NIPHK (National
Institute of Public Health of Kosovo), which were processed, interpreted and presented by dividing them
into physical parameters, chemical parameters, KOT (total organic carbon) and heavy metals.
The result of turbulence in water (ISO 7027: 1999 NTU) - Water turbidity is caused by the presence of
suspended solids, such as clay, sludge, dispersed organic matter and inorganic soluble colored
compounds.
Turbidity is also important when choosing the technological process for the treatment of raw water.
According to the results, the water in Lake Batllava is without turbulence.
The result of chlorides in water (ISO 9297: 1989 mg / l) - According to the results analyzed from the
water samples of Lake Batllava, it is clear that the analyzed samples reach a maximum of 70.9. So based
on the analysis performed it is seen that this water does not contain excessive amounts of chlorides. In
drinking water, the salty taste derives from the presence of chlorides and depends on the general chemical
composition of the water.
The result of pH in water (ISO 10523: 2008) - Based on the results of the analyzed samples, it results
that the maximum values of these samples have reached sample number 3, which reaches the value up to
7.68. Based on the presented results this water does not contain excessive amounts of pH value.
In natural water systems, the pH value is regulated by the balance between carbon dioxide and carbonates
that occur in water.
Conductivity result in water (ISO 27888: 1985 μS / cm-1) - From the obtained results of lake water
samples it results that this water does not exceed the values of electrical conductivity. Electrical
conductivity depends on the presence of ions in water, the overall concentration of these ions and the
temperature at which the measurement is made. Carriers of electrical conductivity of water are ions
depending on the amount of solid matter dissolved in water.
Result of ammonia in water (ISO 7150-5: 1986 mg / l) - It results that the analyzed samples do not exceed
the values of ammonia in the lake water. Ammonia is present in many surface and groundwater as a
product of the microbiological activity of water during the biological decomposition of organic nitrogen
compounds, so its presence in water is a good indicator of organic pollution.
Result of NO2 in water (ISO 6777: 1984 mg / l) - Based on the results obtained and presented there is
no exceedance of standards for the presence of nitrites in lake water.
Nitrites appear as products during the oxidation of ammonia to nitrates, as well as during the reduction of
nitrates. These reactions occur in wastewater treatment plants, water distribution systems and natural
waters. Nitrites are also derived from the mineral nitrite as well as from wastewater.
The result of NO3 in water (ISO 7890 mg / l) - Based on the results obtained and presented, it is noticed
that there is no excess of nitrates in this water. In samples 3, 6 we have higher values compared to other
samples but within the allowed norms.
This increase in nitrates in water comes from several sources: from the atmosphere, plant debris, nitrogen
fertilizers, wastewater and industrial wastewater.
Result KOT (total organic carbon) in water (EU-EN 1484: 1997 mg / l) - Based on the analysis and results
presented it is observed that sample no. 3 exceeds the reference values 5.023 (mg / l).
Total organic carbon (COT) in drinking water represents the total organic mass of dissolved and
undissolved carbon present in the water. Organic carbon in sample no. 3 has values outside the allowed
norms. The increase of the high value of TOK in the water is as a result of the presence of sewage in this
lake, from herbicides and insecticides in this lake used in the agricultural lands around the lake and as a
result of the microbiological decomposition of plant and animal organisms.
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0,6522

Arsenic Result (EPA 6020A mg / l) - Based on the results presented there is no excess of the presence of
arsenic in the lake water. In sample no. 1 and 3 the concentration of arsenic is more pronounced as a result
of the use of herbicides, insecticides, the presence of arsenic minerals zinc lead and cadmium.
Copper Score (EPA 6020Amg / l) - Based on the results presented the lake water does not contain
excessive amounts of copper. Based on the analysis, we have a slightly higher value of concentration in
sample no. 6 analyzed in March, where the water level was lower and the concentration of copper was
more pronounced.
Zinc Result (EPA 6020A mg / l) - Based on the results presented, the water does not contain any amount
of zinc outside the criteria. But it is more pronounced in sample no. 4 respectively in January.
Calcium Result (EPA 6020A mg / l) - Maximum values of the presence of calcium in the analyzed water
result within the norms. From the obtained results we can see the presence of calcium in this lake as a
result of the geological composition of the soil around the lake with limestone and calcium salts in the
water.
Mercury Result (EPA 6020A mg / l) - The presence of mercury in the analyzed lake water does not
exceed the permissible values for consumption.
Lead Score (EPA 6020A mg / l) - The values obtained from the results of the lake water samples show
that it does not contain excessive amounts of lead.

CONCLUSIONS
Based on the research of water samples in Lake Batllava in the framework of this master thesis, the
following conclusions have been drawn:
- All samples analyzed in Lake Batllava except total organic carbon result within drinking water
standards.
- The increased value of the analyzed parameters is that of KOT (total organic carbon) 5.023.
- During the research of the paper regarding the presence of KOT in drinking water we came to
the conclusion that exceeding the allowed values can cause serious disorders in our body,
especially damage to the bladder, liver but can also be carcinogenic.
- It is recommended that the water before use for drinking be treated by the respective company
for water treatment through these processes: Aeration, Prechlorination, Floculation, Coagulation,
Filtration, Adjustment of pH balance, Chlorination Process. (microbiological filters and UV
apparatus are preferred).
- It is recommended that local residents dispose of waste only in designated places for waste
(container), make proper use of animal manure (stable), etc.
- The use of herbicides, insecticides and pesticides, to be done properly in accordance with the
manufacturer's declaration.
- Construction of wastewater discharge systems to be done in accordance with the regulatory and
urban plan so as not to pollute the environment and water.
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Abstrakt: Medical waste poses a greater risk to human health compared to other types of waste.
Environmental pollution caused by medical waste can be large and can spread various diseases and
epidemics, but pollution can be classified according to the most important components of the environment
that are polluted and as the main component are: air pollution, water pollution, soil pollution.
The practical work was carried out in the regional general hospital of Gjilan,hazardous waste that is
generated in rural areas is managed in a controlled manner in the waste management plant which is also
within the city hospital.In this paper we have come to understand the great importance of “Medicinal
Waste Management” and the damages that can be caused by not managing this waste. Of particular
importance in this regard is the increasing role of citizens, civil society organizations in environmental
protection, in particular in waste management of medicinal products. The aim of these actors and analyzes
is to improve the management of medicinal waste in Kosovo with the participation of various
organizations in the search for better services as well as to raise awareness and awareness of Kosovo
citizens on how to deal with medicinal waste and medicines. expired.
Objectives:
1. Establish a system for the management of medicinal waste,
2. Train medical - professional staff on the implementation of EU waste management standards.
3. Build medical waste management plants, especially infective ones.
Keywords: landfill, waste, pollution, medications, drugs, tests.

Presentation
Medicinal waste poses a greater risk to human health than other types of waste. This danger comes as a
result of the various poisonous substances contained in medical waste that pose a risk not only to human
health but also to the environment as a whole. This paper covers analysis of medicinal waste generation,
types and composition in some of the largest regions of Kosovo, with particular emphasis on the Gjilan
region. We also calculated the average values of medicinal waste generated, collected, treated and
disposed of in bulk (kilograms) within a year.The main purpose of this paper is to raise the level of
awareness, awareness and presentation in our society of the dangers of medical waste.
During the research we will deal with the following objectives:
- Condition of medicinal waste in Kosovo,
- The manner of medical waste management,
- Determination of the quantities of medical wastegenerated in the facilities of the Hospital
Centers
with particular emphasis on the Gjilan region and the village of Bresalc.
Treatment of medicinal waste in Kosovo with International Standards started its first steps immediately
after the last war in Kosovo. Proper management of medicinal waste is an important part of the functioning
of the waste management system and the protection of the environment and the health of the population.
Poor management of hazardous waste, from collection and separation within the Health Institutions to
their final disposal, poses a significant risk to both the environment and the health of medical staff
(doctors, nurses, medical staff, pharmacists, staff supporting / technical) as well as patients and citizens.
This also implies the potential risk of contaminating soil, water and air from toxic waste.
There are no accurate data in Kosovo on the management and quantity of medicinal waste generated.
There are no well-built and properly functioning environments for hazardous medical waste, so there are
no licensed bakeries for hazardous waste incineration in Kosovo. Prior to 2008, only (20–30) % of this
waste was burned in the ovens, with the rest disposed of in municipal waste containers. [2]
Environmental contamination caused by medicinal waste may be large in size and can spread various
diseases and epidemics, but contamination can be classified according to the most important components
of the environment that are contaminated and the most important component are: air pollution, water
pollution, soil pollution. [1]
On the proposal of the Ministry of Environment and Spatial Planning, a national plan for environmental
protection called the "Kosovo Environmental Action Plan 2006-2010" has funded the deployment of
sterilization plants in regional hospitals and the University Clinical Center of Kosovo, a tool. in which
some types of medical waste are treated where it has affected to some extent the problem of medical waste
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in the Regional Hospitals of Kosovo but also in reducing the volume of waste disposed of in sanitary
landfills. Currently, plants for the treatment of medical waste are in operation in: Prishtina, Mitrovica,
Gjilan, Prizren, Gjakova and Ferizaj. [2]
The Ministry of Health has an important role in this area where it exercises its responsibilities through
guidance and training for health personnel. In support of this she has published the "Handbook of Action"
in 2006 and has organized training for nurses in order to inform and guide health institutions in more
detail about the procedures and steps to be followed in waste management. Its role is also oriented towards
controlling infections taken in hospitals and waste management of expired medicinal products. Medicinal
waste can be defined as waste generated as a result of the diagnosis, treatment, and immunization of
humans or animals. In many cases, medical waste can also be considered as hazardous waste, which can
contribute to the occurrence of serious illnesses or deaths, especially when exposed, and this further
increases the risk to human health and the environment, throughout this is because we do not have
adequate management.
Health institutions produce significant amounts and different types of waste. According to the World
Health Organization (WHO) best practices, these wastes are divided into:infectious, pathological,
chemical, radioactive, genotoxic, high concentration heavy metal waste, cytostatic / cytotoxic waste,
sharp parts and tools of medicinal products. [4]
Medicinal waste management. Waste management in our country is at a disadvantage not to mention at
a very low level. With waste collection systemsOnly cities, but not all rural areas, have medical supplies.
In many cases, medical waste is disposed of in a sanitary landfill where general municipal waste is
collected. Health institutions have the direct responsibility to ensure that all waste generated within their
facilities is properly managed. It must also ensure that their impact on the environment and health is kept
to the minimum possible. The management process requires the mobilization of an entire mechanism that
ensures that the process is functional and effective. [3]
Separating the colored baskets helps make them easier to manage and this practice enables a more efficient
and faster job. In the black basket were leftovers like cytotoxic drugs and chemical waste, in the yellow
basket were entered the anatomical infectious human and animal waste, in the blue basket were sharp
infectious waste and in the red basket were entered infected plastic.[5,6]
Collection of medicinal waste. The waste is collected from the place where it was segregated and then
disposed of at temporary storage sites always using protective clothing and suitable means of transport
(carriages), where these vehicles should only be used for the purpose of transport. waste.
Waste collection is the transfer of waste from the point of use and disposal to the point of treatment or
landfill. Waste collection also includes the collection of waste from technically non-waste recyclables as
part of a municipal landfill diversion program. [6]
Storage of medical waste. The storage and labeling of medical waste in a facility dealing with medical
waste is the responsibility of the structure itself and is in the hands of managers and staff always acting
in accordance with legal norms. Waste storage is done in special places that meet the conditions for their
storage, places that must be closed, where no one but the authorized person has access. During storage
medical waste should be kept separate from other waste in a safe area and all containers should be labeled
with a universal warning sign or the word "biohazard". [6]
Transportation of medicinal waste. Transportation of medical waste is one of the most crucial steps in
waste management. The transportation of waste from the places where it is stored until final treatment or
disposal is done by trucks from companies that are also contracted for waste transportation, these
companies must ensure that their road vehicles meet the criteria for circulation. road, hygienic, health and
environmental conditions. To properly transport medical waste, all medical waste must first be disposed
of in approved containers. Depending on the type of waste, this may mean certified cardboard boxes or
tubes. It is thought that as long as the waste is put in a container they are safe but this is not always
sufficient. Any sharp debris that needs to be transported (syringes, surgical knives, scalpel, etc.) must be
placed in anti-perforation containers before being placed in appropriate containers. Medical waste should
not be stored for more than 30 days prior to transport to a medical waste management infective facility
even if it is frozen.
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Treatment of medical waste. Waste incineration is one of the most common treatments used in our
country, and in some other places still used as disasters. Such an approach involves burning waste in the
presence of oxygen, this method may have several advantages, which reduces waste volume, reduces
transportation costs, but has many negative effects on the environment because different gases are
released during combustion that affect the increase of harmful emissions from gases. greenhouse.
With the advancement of modern technology now the treatment of medical waste is done with more
sophisticated equipment which does not pollute the environment which positively affects. Treatment of
medical waste is done in sterilization equipment, incinerators and landfills.
Among the key technologies related to waste management are: incineration, steam disinfection in
autoclaves, microwave disinfection, chemical and mechanical disinfection. [7]

Table 1. Presentation of the positive and negative sides of management

Sides

Burning

Disinfection in the
autoclave

Disinfection with
Microwaves

Disinfection
chemical
/mechanical

Positives

Reduction of volume,
weight.
Heat supply.
Acceptable for all types
of waste.

Volume reduction.
Waste to
indistinguishable.
No download on
liquid state.

Volume reduction.
Waste to
indistinguishable.
Fast processing i
waste.

Negatives

Opposition to
public. Costs of
high investment
on the operational side.
Creation of dioxin
High costs of
maintenance,
testing and repair.
Legislation I next over
limiting emissions to the
atmosphere.

Volume reduction.
Low cost e
investment. Low
costs operational.
Easy testing
biological.
Exterior of e waste e
unchanged. Waste
weight unchanged.
Not suitable for all
types of waste.
Downloads unboxed
in atmosphere.

High costs. Increased
weight of waste. Not
suitable for all types of
waste. Exposure to
pathogens and potentially
contaminated. Downloads
on atmosphere.

High costs of
investment.
Not suitable for all
types of waste.
Deposition and
chemical use.
Downloads
unboxed in
atmosphere

Practical

work

and

methods

Practical work is carried out at the Gjilan Regional General Hospital, who are also responsible on statistics
and management of rural medical waste for the village ambulance.
Hazardous waste generated in rural areas is managed in a controlled manner at the waste management
facility within the Gjilan hospital.
The composition of the waste may be different and not all waste may always be treated in the appropriate
waste treatment equipment. Hospital Hazardous Waste Management TheGjilan region contains several
controlled steps where the separation of waste from the nurse or doctor is first practiced in color baskets.
After separating the waste into certain baskets, the nurse sends it to the hospital waste treatment plant, it
must be protected with gloves and a mask on the curb while carrying the waste. Currently, plants for the
treatment of medical waste are in operation in: Prishtina, Mitrovica, Gjilan, Prizren, Gjakova and Ferizaj.
The facility is located in Gjilan Regional Hospital, where the capacity of the medical waste treatment
plant is 250 to 300 (kg) during a cycle, and 5 to 6 treatment cycles can be performed within a day.
Although the condition of the plant it is good, it works with incomplete capacity, because there is only
one worker at the plant who is also responsible for laundry. Table 2 shows the amount of medicinal waste
treated in hospital facility facilities and Table 3. shows the treatment of waste at the Gjilan facility and
the treatment of medicinal waste in rural areas respectively in the village of Bresalc.
Table 2. Quantity of medicinal waste treated in the 5 central hospital plants in Kosovo
Year 2018

PlantPrishtina

PlantPrizren

PlantFerizaj

PlantMitrovica
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January
February
March
April
May
June
July
August
September
October
November
December
Total

11423.0 kg
10942.2 kg
12056.0 kg
11640.0 kg
11430.4 kg
10625.0 kg
12363.2 kg
10730.0 kg
11972.7 kg
12080.3 kg
11628.7 kg
11602.8 kg
138494.3kg

8045.0 kg
7100.0 kg
7631.0 kg
7595.0 kg
7186.0 kg
6899.0 kg
7289.3 kg
7463.3 kg
7796.0 kg
8470.2 kg
7976.6 kg
8274.9 kg
91726.3kg

677.0 kg
2024.0 kg
1348.0 kg
787.0 kg
4836.0 kg

4771.0 kg
4690.0 kg
6212.0 kg
4249.0 kg
5331.0 kg
3616.0 kg
3750.0 kg
3504.0 kg
3778.0 kg
3561.0 kg
3600.0 kg
3403.0 kg
50465.0kg

Table 3. Report on treatment of medicinal waste in the Gjilan plant
Three months - I
January - March
January307 kg
February1706 kg
March1937 kg
Total3950 kg

Three months - II
April - June
April2714 kg
May3122 kg
June2672 kg
Total 8508 kg

Three months - III
July - September
July 2477kg
August2749kg
September2993 kg
Total8219kg

Three months - IV
October - December
October3150 kg
November2836kg
December2763 kg
Total 8749 kg

Total Year 2018

29426 kg

Table 4. Report on waste treatment in Gjilan plant for Bresalc village in 2017
Year 2017
Piece

Kilogram

Three months I
January-March
Box
Bag
52
131
112
311

Three months II
April - June
Box
Bag
60
174
123
382

Three months III
July - September
Box
Bag
57
165
132
379

Three months IV
October- December
Box
Bag
87
268
192
403

Total
Box
256
559

Bag
738
1475

2034 kg

Table 5. Report on waste treatment in Gjilan plant for Bresalc village in 2018
Year 2018
Piece

Kilogram

Three months I
January-March
Box
Bag
48
123
108
298

Three months II
April - June
Box
Bag
66
132
137
304

Three months III
July - September
Box
Bag
73
159
153
317

Three months IV
October- December
Box
Bag
94
212
189
398

Total
Box
281
587

Bag
626
1317

1904 kg

DISCUSSION OF RESULTS
Medical waste is classified as infectious and hazardous waste and can easily spread disease and pose a
risk to life. In all countries of the world, the management of medicinal waste is a challenge in itself, due
to the importance of their management, while the non-management of medical waste provides potential
opportunities for environmental pollution. In our country also the management of medicinal waste is in

25

an unsatisfactory state, thus Considering the fact that not all Hospital Centers had medical waste treatment
plants in operation, as a result of this our Institutions did not work well in this regard.
From the results and reports we have received from the Hospital Centers for 2018, it appears that Pristina
as the capital city generates the most medical waste with an annual figure of 138494.3 kg, due to the
higher number of inhabitants where according to population estimation Pristina is estimated to have a
population of 450,000. Prizren follows Pristina with a considerable amount of medicinal waste of 91726.3
kg, then Mitrovica with a quantity of 50465.0 kg, followed by Gjilan with a number of 29426 kg, and
finally Ferizaj which did not have an accurate report for the whole year but only for the months: May June and August - September with total amount for these months of 4836.0 kg. The results obtained from
the Gjilan Regional Hospital for the Bresalc village ambulance show that there is less waste generation
in this area due to the smaller population where according to 2011 census Bresalc village is estimated to
have a number of about 3217 inhabitants.
According to the report we received for 2017 - 2018 in this area for 2017 a total of 2034 kg of medical
waste were generated, while in 2018 an amount of 1904 kg was generated. We have noticed that in all
Hospital Centers there is a large amount of medical waste in the months of October-December and all this
is due to the different flu during the winter season which increases the need for different medical
treatments and medications.

CONCLUSIONS
During this study, the research and the work we have done has come to a conclusion about the great
importance of “Medicinal Waste Management” and the consequences that may be caused by not
managing this waste. Medicinal waste can also be considered as hazardous waste, which can contribute
to the occurrence of serious illnesses or deaths especially when exposed to them and this further increases
the risk to human health and the environment, all of which occur for due to improper management.
Medical residues can cause infections if they come in contact with skin, eyes, air, mouth or if they
penetrate the human body in various forms, while the damage that can cause to the environment is quite
large but these damages are classified by most components. The most important environmental
components that are polluted are: air pollution, water pollution, soil pollution.
Medicinal wastes are classified as: infectious, pathological, chemical, radioactive, genotoxic, heavy metal
concentrated waste, cytotoxic waste, sharp waste.
Medicinal waste must be managed in the best way possible and the management process requires the
mobilization of an entire mechanism that ensures that the process is functional and effective. To achieve
this, a detailed plan must be in place and relied on five key points: waste separation, collection,
transportation, storage and treatment, each of which is properly analyzed taking into account material
costs, risks professional and security personnel. They all have one primary objective in common: not to
endanger health and the environment.
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Abstract: Over the years Renewable Sources are the focus in terms of Energy. Renewable energy
replaces traditional fuels in four different areas: electricity generation, water and space heating, motor
fuels, and rural energy services. The development of the energy market and especially renewable energy
is playing a key role in Kosovo, this can simultaneously lead to the stabilization of the new economy of
the country. Only a sustainable, efficient and modern energy supply can ensure the rapid development

27

of new industries. Energy production in Kosovo is currently supported by fossil fuels, mainly coal,
while a small amount of energy is obtained from renewable sources. The use of fossil fuels has a major
negative environmental impact, and this makes us think of a more sustainable solution with less impact
on the environment. In this paper, based on the research method, it will be concluded how favorable is
the use of wind energy in Kosovo, its economic and environmental impact.
Keywords: Renewable Resources, Wind Energy, Kosovo.

Introduction
Fossil fuels are substances which, during combustion, release heat or other form of energy, formed by
natural processes, such as the anaerobic decomposition of dead buried organisms, containing organic
molecules originating from ancient photosynthesis that release energy into combustion. Fossil fuels
contain high percentages of carbon and include oil, coal and natural gas. These are called fossil fuels
and cannot be regenerated. Oil and natural gas meet 65% of total needs, coal 25%, RES 6% and nuclear
energy 4%. The share of RES (including traditional biomass) in total world energy consumption was
18% in 2018. Compared to 2017, world energy consumption increased at a rate of 2.9%, almost double
its average of 10- annual 1.5% per annum, and the fastest since 2010.

Electricity in Kosovo
The current situation of the electricity sector in Kosovo is still unsatisfactory. The availability and
supply of electricity to consumers in recent years has improved but there are still daily reductions in
electricity (at the level of distribution) which are pronounced during high consumption. Since 1984
there have been no constructions of new electricity generation capacities, except for some small hydro
capacities, but which have not had an impact on solving the problem of security of electricity supply.
Currently generating units: TPP Kosovo A is at the end of its technical life, while TPP Kosovo B needs
a general revitalization to extend the life of the operation and to meet the obligations required by
European directives on limiting pollutants.
Demand for electricity at the national level 6,001 GWh (including losses in transmission and
distribution), most of which is covered by local production (generators), while the rest is covered by
electricity imports.
The total operating capacity of generators in Kosovo is 1,099 MW, while the maximum load during this
year was 1,253 MW, therefore the ratio of generation adequacy to maximum load is 87.7%.

Kosovo's capacity with RES
Renewable Energy Sources (RES) are an important component of the energy sector in Kosovo. Meeting
the forecasts for energy production from RES is a long-term objective for achieving three goals of the
country's energy policy such as:
1.
2.
3.

Supporting general economic development.
Increase security of power supply and
Environmental protection.

Table 1. Incentive Tariffs (MED, 2011)
RES
HC (<10MW)
WIND
BIOMASS
POTOVOLTAIC

(€/MWH)
63.3
85.0
71.3
136.4
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2.1 Wind energy
Winds in Kosovo are a common occurrence. The speed and direction of the winds depend on the
direction and height of the mountains. There are more winds in the Kosovo Plain than in the Dukagjini
Plain. In the Dukagjini Plain, the wind blows a little more in Gjakova, less in Prizren and Peja. In the
Kosovo Plain, winds blow more in Mitrovica and Ferizaj, slightly less in Gjilan and Pristina. The
maximum wind speed reaches 31 m / s and usually in March and April.
Table 2. Kosovo Capacity for Wind Utilization
Country
Shtime 1
Shtime 2
KITKA
Golesh
Nëk Zatriq
Bajgore
Skenderaj
Totali

Capacities(MW)
100
27
30
1.36
30
50
50
288.36

Kosovo's problem with electricity
One of the main priorities of our country's energy strategy for the years 2017-2026 is the fulfillment of
targets and obligations in energy efficiency, renewable energy sources and environmental protection
until 2020 and setting new targets further. Renewable Energy Sources (RES) are an important source of
energy available to Kosovo, with a potential still underutilized.
As a member of the Energy Community, Kosovo is obliged to meet the mandatory targets for RES for
2020 set and approved by the Council of Ministers in 2012. For Kosovo is provided 25% of the share of
RES in gross consumption of energy by 2020.

Utilization of wind energy in Kosovo
To get the most accurate data I have used the Global Atlas Wind site, which was created to help
policymakers and investors identify potential wind farms for wind power generation almost anywhere in
the world. data for the five regions of Kosovo. The figures below show the average speeds and power
densities for these regions, for three base altitudes.
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Fig.1. Average speeds of the five regions of Kosovo (https://globalwindatlas.info/, n.d.)

Fig.2. Power density for the five regions of Kosovo (https://globalwindatlas.info/, n.d.)
3.1 The most suitable locations for wind energy
Table 3. Locations and average annual wind speeds for altitude 50m (NEK UMWELTTECHNIK AG,
2012)
Name of the location according
to the municipality
1. Podujevë
2. Mitrovicë
3. Prishtinë1
4. Prishtinë2
5. Therandë
6. Dragash
7. Gjakovë
8. Drenas
9. Zubin Potok

Geographical coordinates

Average annual speed for 50m

N43.06016, E21.06711
N42.97517, E21.01929
N42.70962, E21.37622
N42.65274, E21.39890
N42.25303, E20.87857
N42.14280, E20.69900
N42.38261, E20.27494
N42.63345, E20.78692
N42.85037, E20.62924

7.16 m/s
7.04 m/s
6.76 m/s
6.89 m/s
7.06 m/s
6.11 m/s
7.54 m/s
6.04 m/s
6.54 m/s

Table 4. Other data needed to determine the energy produced by the turbine (NEK
UMWELTTECHNIK AG, 2012)
Name of the
location
according to the
municipality
1. Podujevë
2. Mitrovicë
3. Prishtinë1
4. Prishtinë2
5. Therandë
6. Dragash
7. Gjakovë
8. Drenas

Altitude

1138m
1567m
994m
1143m
1819m
1148m
658m
767m

Air density
depending on
altitude
1.096 kg/𝑚3
1.048 kg/𝑚3
1.113 kg/𝑚3
1.096 kg/𝑚3
1.021 kg/𝑚3
1.095 kg/𝑚3
1.152 kg/𝑚3
1.139 kg/𝑚3

Coefficient of
soil roughness
α

Average wind
speed per
altitude 100m

Power density at
altitude 100m
above ground level

0.6m
0.6m
0.5m
0.3m
0.3m
0.6m
0.5m
0.3m

7.75
7.52
7.56
7.60
7.27
6.31
7.67
6.62

550 W/𝑚2
489 W/𝑚2
426 W/𝑚2
428 W/𝑚2
548 W/𝑚2
527W/𝑚2
666 W/𝑚2
364 W/𝑚2
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9. Zubin Potok

1332m

1.1074 kg/𝑚3

0.5m

7.00

489 W/𝑚2

Recommendations

Kosovo, as a member of the EC has the task of reducing greenhouse gases through RES and EE. Wind
energy has a key role in the future of energy in general, meeting energy requirements will also be
achieved through the contribution of wind energy. Most of the participation of RES in BKFE is covered
by biomass, this energy source is unsustainable for achieving the objectives of 2030. Therefore, to
achieve the objectives, another distribution of capacities in other forms of RES is needed. The best
option would be to increase the capacities in wind energy and solar energy.
Higher annual energy production, as well as the place with the highest capacity factor is the location:
Podujevë with 5741.904 MWh and 32.8% (calculated with Weibull distribution), but also other
locations like Prishtina, Mitrovica have high energy production. The calculation of energy cost and
return on investment period is based on table 7. Thus the lowest energy cost has the location: Podujeva
with 2.76 cents / kWh while the highest value has the location Dragash 4.90 cents / kWh, while the
period of The lowest return on investment is given by the location Podujeva with 5.85 years.
The obtained results suggest one by one a greater development in terms of wind energy production, due
to the small environmental impact and the fact that it is an inexhaustible source of energy.
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Abstract. The chaotic situation of industrial and transportation grow around the globe is a situation that
left substantial traces, both in the environment and in everyday life. With the introduction of the
Pandemic by World Health Organization (WHO) of Covid19 in March 2020, many countries in the
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world imposed numerous instructions including the restriction of movement, both national and
international, which also affected the use of motor vehicles thus, having direct impact on reduction of
air pollution caused by motor vehicle’s emission. In March 2020 Kosova’s government also introduced
numerous instructions including restriction of movement. The purpose of this paper is conducting
periodic comparison of concentrations of pollutants on air in the cities of Kosovo, resulting from
restrictions that led to reduced use of motor vehicles and halted some business activity for a certain
period, namely March-May 2019/2020. Based on the data provided, air pollution in the cities of Kosovo
has decreased by almost 50% compared to the same period in 2019. Thus e.g., average concentration of
NO2 in Kosovo during March 2020 was about 15µg/m 3, compared to around 30µg/m3 as it was in
March 2019; PM2.5 during March 2020 was 14.9µg/m3, compared to about 21.7µg/m3 in March 2019.
Keywords: Kosova, Pandemic, Restrictions, Air pollution, Motor vehicles

Introduction
Even before the COVID-19 pandemic, one of the most serious global crises of our time, many
countries identifies ambient air pollution as a major health issue. The pandemic has brought renewed
attention to another global airborne threat to public health, not entirely invisible, but one that continues
to be ignored in many parts of the world — air pollution. While COVID-19 effects usually appear in
short period, air pollution may take years to manifest consequences in the form of chronic diseases,
making affected people more vulnerable to the effects of COVID-19 and other diseases as well. Apart
of increasing the need for development of strategies to manage the pandemic, COVID-19 crisis has also
provided an unexpected opportunity to understand what we can do better to address air pollution.
In 2019, air pollution moved up from the 5 th to the 4th leading risk factor for death globally,
continuing to exceed the impacts of other widely recognized risk factors for chronic disease. The State
of Global Air 2020 report [1] noted that air pollution was the 4 th leading risk factor for early death
worldwide in 2019, surpassed only by high blood pressure, tobacco use, and poor diet, with ambient air
pollution contributing to around 6.67 million deaths globally, nearly 12% of the global total (Figure 1),
including death of 600,000 children under the age of 15 every year [2].

Fig. 1. Worldwide risk factors ranking of total number of deaths from all causes in 2019 [1]

Over the past several decades, air quality has improved in many high-income countries, while
dangerous levels of air pollution persist in low- and middle-income countries. Data made publicly
available during 2019, highlights the state of particulate pollution around the world and raise awareness
about public access to air quality data. Among the world’s top 30 most polluted countries during 2019,
Kosovo ranks 30th with an average concentration of 23.5µg/m3 of PM2.5 [3] (Table 1) exceeding as much
as twice WHO Air Quality Guideline maximum of 10μg/m 3 [4].
Covid19 pandemic forced many countries worldwide to introduce unprecedented restrictions that
dramatically reduced global and local travel, shut down schools and businesses, and halted some
industrial activity. As a result many countries around the world, in particular big cities, have
experienced clear skies, often for the first time in many years.
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In many countries air monitoring stations data have shown substantial reductions in concentrations of
pollutants such as nitrogen dioxide (NO2) and also reductions for other pollutants such as PM 2.5, having
at the same time increased level of ozone, partially due to the reductions in NO2 and changes in
meteorological factors including temperature [1].
Air pollution is driven by multiple factors that include emissions sources and meteorology. The
dominant emissions sources in Kosova are residential energy, agriculture, transport and power
generation. Considering the need for lockdown measures, most countries, including Kosova, have
implemented movement control orders as a prevention step to reduce the deadly spread of the disease.
Table 1. Average PM2.5 concentration (µg/m³), weighted by population [3]

In March 2020, the Government of the Republic of Kosova (hereinafter-government) imposed many
restrictions as preventive measures for Covid19 which included restriction of movement and
quarantining many cities that led to very limited vehicular movement and almost no business activities
[5] [6]. As almost everywhere else, our research revealed that these restrictions had direct impact on
reduced emissions of the pollutants and as a result reduced pollutant’s concentration on air in Kosova as
well.

Methods
Different methods of measuring air pollution have various strengths and weaknesses. To quantify
changes in Kosova’s air pollution levels after the COVID-19 restriction in movement and quarantine
actions, we leverage data from ground stations located all over country, which offer detailed pollution
observations for specific point locations.
Initially we analyzed ground-based datasets that are available in near-real time to quantify changes in
air pollution concentrations between March to May 2019 and 2020. Results obtained of the daily
distribution PM2.5, NO2, CO measurements are compared in relation to WHO air quality standards [7]
and annual report on air of the Kosova’s Government [8].
For each stage of the analysis, research was focused across four main spatial domains: Mitrovica
(MI), Prishtina-Rilindja (PR), Prizren (PZ) and Gjilan (GL) town.
In this paper we have conducted comparison of monthly averages of PM 2.5, NO2 and CO (in μg/m3)
from ground monitoring stations located in 4 monitoring city points from the Hydro Meteorological
Institute of Kosovo (HMIK) [9] and data available from Kosovo Agency for Environment Protection
(KEPA) [10] by averaging all available monthly station data estimates.
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To compare concentration changes between 2019 and 2020, we align the monthly monitoring data to
the start of the Government restrictions in March 2020 until end of May, namely from 1 st March until
31st of May 2019 and 2020.
With data available of March until 31st of May 2019 and 2020, we therefore compared a three
month’s period of previous and current year to ensure a consistent temporal window for the future.

Results and Discussion
Air pollution data obtained from HMIK and KEPA, in some monitoring points presents decrease of
the concentration of PM2.5, NO2, and CO comparing to the same period in 2019 (Table 2).
Table 2. Monitoring stations data of PM2.5 NO2, and CO concentration in μg/m3 [10]
Pollutant

PM2.5

NO2

CO

Monitoring
station
Mitrovica
Prishtina
Prizren
Gjilan
Mitrovica
Prishtina
Prizren
Gjilan
Mitrovica
Prishtina
Prizren
Gjilan

March

April

May

Mean

2019

2020

2019

2020

2019

2020

2019

2020

22.1
18.4
17.5
26.1
15.9
47.8
9
35.2
0.7
1.6
1.1
0.8

24.6
17.4
6.8
37.6
16.1
26
17.1
18.8
0.2
2
0.4
0.5

21.5
13.1
16.3
11.6
13
39.7
9.6
24.3
0.5
1.6
1.4
0.5

20.4
18.7
14.1
22.2
9.1
14.3
9.3
9.3
0.2
1.8
0.2
0.3

11.8
8
8.1
5.3
9.4
31.8
12.8
17.9
0.2
1.0
0.2
0.6

12
13.4
9.2
14.6
12
18.6
10
8.8
0.3
1.9
0.2
0.1

18.4
13.1
13.9
14.3
12.7
39.7
10.4
25.8
0.46
1.4
0.9
0.63

19
16.5
10
24.8
12.4
19.6
12.1
12.3
0.23
1.9
0.26
0.3

As shown in a Table 1, there is a reduction of the PM 2.5 in Prizren monitoring point while there is a
slight increase in Prishtina and Mitrovica and almost doubled in Gjilan. NO 2 marks reduction in two
monitoring points with an average of 19.6μg/m 3 in 2020 comparing to 39.7μg/m3 of 2019 in PrishtinaRilindja and in Gjilan with an average of 12.3μg/m3 in 2020 comparing to 25.8μg/m3 in 2019 while
Mitrovica and Prizren marks slight reduction of this pollutant. Concentration of CO in three monitoring
points in this paper marks a significant reduction of this pollutant concentration, namely Mitrovica
monitoring point having an average of 0.46 μg/m3 in 2019 and 0.23μg/m3, Prizren with 0.26μg/m3 in 2020
comparing to 0.9μg/m3 in 2019 and Gjilan with an average concentration of 0.3μg/m 3 2020 comparing
to 0.63μg/m3 in 2019. Prishtina marks an increased presence of CO with an average concentration of
1.4μg/m3 in 2019 compared to 1.9μg/m3 of the same period in 2020.
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Fig. 2. Average concentration in μg/m3 of PM2.5, NO2, and CO in four Kosovo municipalities March, April and May
2019/2020

In Figure 2 we have shown pollutant’s average concentration oscillation in three months period,
March through May 2019 versus same period of 2020. As we can see, average concentration of PM 2.5
on air in all municipalities exceeds WHO air quality standards which is limited to annual average of
10μg/m3, having Prizren to be within limits in 2020. In 2019 Prishtina almost reaches the maximum of
40μg/m3 of NO2 while this concentration drops significantly in the same period of 2020.

Conclusions and Recommendations
Based on evidences from some countries, these changes are only temporary, as with the lifting of
restrictions pollutant’s concentration have risen. Since air pollution’s most substantial health burdens
arise from chronic, long-term exposure, COVID-19 has offered only a temporary respite from air
pollution inspiring renewed demands for cleaner air in the longer term.
Solutions to air pollution will require multifaceted ongoing efforts to bring attention to its health
threats, to identify the policy changes necessary to control it, and to monitor progress over time. An
initiative have been put in agenda recently in Prishtina, announcing tax fee for vehicular movement in
the central part of the city [11] in order to reduce movement and to, consequently, reduce air pollution.
However, imposing a tax fee does not prohibit vehicle’s access to city center but only financially
penalizes drivers which, if affordable for them, can still enter the city center. On the other hand, tax
does not prohibit city center for old vehicles whose emissions are for several times higher than the
newer vehicles, in particular heavy and light duty vehicles which, mostly are running in diesel engines.
The future would be more promising if our country will follow the best practices of many European
cities for managing the vehicular movement, all that in order of reducing and/or minimizing the air
pollution. Many European cities have introduced Low Emission Zones (LEZ) in some city areas
prohibiting the vehicles movement in accordance with the vehicle emission standards classification.
This policy could be also implemented in Kosova e.g. categorizing certain city areas as Low Emission
Zone, which would directly have impact on reduction of air pollution. However, this policy requires
adoption of new law that would regulate technical inspection and marking of vehicles as per emission
ratings. That would definitely take more time than imposing tax fee, but, based on the practices almost
all over Europe, categorizing certain areas of the cities as LEZ is much successful in reaching out the
goal: cleaner air and healthier population.
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